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Abstract 
Photosynthetic apparatus acclimation to low temperature is a prerequisite for proper hardening and acquired freezing tolerance. It 
has been shown that Lolium perenne plants have two isoforms of Rubisco activase, products of two splicing variants (RcaA1, 
RcaA2) of common pre-mRNA (Jurczyk et al., 2015). The aim of the study was to determine the relationship between the 
activation of mechanisms of photosynthetic acclimation to cold, the Rubisco activity and the expression of alternatively spliced 
Rubisco activase isoforms in Lolium perenne. Transcript levels of alternatively spliced mRNAs coding for two Rubisco activase 
isoforms were measured using real-time PCR. Rubisco activity has been determined spectrophotometrically. The measurements 
of chlorophyll-a fluorescence parameters, including photochemical and non-photochemical quenching, were made with a FMS2 
fluorymeter. Gas exchange measurements were performed using an infrared gas analyser. All measurements were taken before 
cold acclimation, after 2 weeks of prehardening, and after 1 and 3 weeks of cold acclimation in two Lolium perenne genotypes 
with contrasting levels of freezing tolerance. In more freezing tolerant genotype the Rubisco activity was higher in treated plants 
relative to control. The increased Rubisco activity during cold acclimation was due to higher expression of both transcripts 
variants, representing two isoforms of Rubisco activase, but the shorter isoform seemed to be more active. The photochemical, 
but also non-photochemical mechanism of photosynthetic activation to cold has been activated in freezing tolerant genotype. It 
may be concluded that the increase in photochemical mechanism of photosynthetic acclimation to cold observed in Lolium 
perenne may be attributed to enhanced expression of Rubisco activase leading to increased Rubisco activity. 
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